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4- Project or Subject: • 

Studios oa ths zaechanlsa of bacterial Bstabolln of Bleotlna 
. ? and related compounds.a. The ultla&te goal of the project is the elucidation 
-' of the lateraedlaxy aetabollsa of nicotine oxidation. 


5 i Detailed jfjjan^f Procedure,[Use ( reye/se side^^dditionaj -spac^i^needed),^ yjurcgj 0 f supply). ' -’.:v t; ’A'ii*'- 'A 7 '■ 

i .$ Icva'iiv teat $\?tr;XkA'*t*L$ r $&!* &£' the Kbri»• rrlcotine ; 

x: It The aethod of ajn?roacb vould consist of at least a four-phase attack em- 

ploying/Initially, procedaxea ecssMoly used In metabolic studies* l { v , 

i A ■ J ’ . t ■% > ■ ■ , '. ’ ; V I*, , i f V . . . ' ■ • ; » ' f • /* . *► 

iKcv«/ ws The first phase vould involve a study of tsk the rarlous ea enrircaxaBiitaX. 
factors uhleh influenc* nicotine oaddatlcn by the particular bacterium used (under 
.* graving conditions), Including the relation to the degree of aeroblosie, tbe'pS, 

• tes^eratnre, tree# metal balances, and grovth factor requirements. The organism 
vould be subjected to variations of one faster, vhile keeping the others constant 
,; sad both the extent of growth^ and the degree of nicotine utilisation vould be 
measured* Growth vould be determined tufbldlmetrlcally, and the nicotine content 
. . would be detemined chemically by aval 1 aWt-procedures. Vah- o-c5-i4.uioA or 
■, r,i?/'V:tcq ‘4avQiv«s a * r ptfye/£ » te « pj-roji.uiiJrf ring hefcvsen viiu nitrogen ««vA the 
■•; J-.4 $i% £*M* The seeoad pehSewlll consist of sn attempt to uncover clues to the 
metabolic pathvey by use of the technique of simultaneous adaptation (Stonier, 

; 19^7)• Besting cells of the orgenlea (adopted and unadapted to nicotine) villa), 
f be presented with suspected Intermediates, and the adaptive patterns which re¬ 
sult will be correlated with a possible metabolic pathway* These studies would 
, be extended to dried cells in order to eliminate permeability as a limiting gsa 

ftCtOr* • H : 1 ■■ ’• J / * > o . yj j.l i.i «t A i-», 

' f -ftjp . -r Si^r.sture - jr^ ---- 

Teh third phase vould involve the ixf ieoiatioo of intermediates* A two¬ 
fold approach will be employed! various metabolic Inhibitors will be used,ranging 
from substances known to inactivate enzyme systems to anti-metabolites, which 
, by virtue of their ability toccopete with the substrate for the active sites, t . 

on the ensyme, would cause en accumulation of intermediates!, the second arthpd *' 
x of attacking this problem would be to subject cells to various tea Slit conditions 
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ty-h.- "AJM finea Preliminary studies la cur laboratory, using a soil ’bacterium capable 
of utilising nicotine u the sole source of carbon and nitrogen, hove Indicated that. 
they pyridine ring is oxidized during the cnidetico, of nicotine* The evidence is 
baaed upon the amount of catyg&a uptake observed during nicotine oxidation; it hna 
consistently been in exceil of that required fear the oxidation of the pyrollidine 
portion of nicotine* The organism replayed appears to be similar to those previous¬ 
ly reported in the literature (Bucherer* 19*2, 19*3* C h a m aa et al* 195* J v^guroa* 195 * 
Veda and Yaaaake.195*) In a nuntber of respects. A blue pigrasaat is produced during 
coddatieni the oxidation «£ extremely rapid; morphologically, the orgeats*, a yellow 
chrceogea, eppears to be a grea negative rod containing gma positive greaulea* Using 
simultaneous adaptation aa an analytical tool, preliminary ebservatlons have indicated 
that nicotla e ftcid and pyridine, aa such, are not metabolic Internediatets. Resting 
cells were unable to utilise either of those compounds; dried cells also shwoed the 
seme pattern*; ... 


B&alc knowledge elucidating the pathway (or pathways) of nicotine ced- 
daticn would be valuable fren several viewpoints* First, it would clarify the 
mechanism whereby a complex ring structure is handled* Secondly, it would enable 
one to determine how the utilisation of the pyrolliddne end pyridine rings compares 
with dm utilisation of other cyclic compounds* Thirdly, since the quality of to 
baeco leaves is, in part, dateminod by thSlr nicotine content, and the latter is 
greatly influenced by the nicrebial fermentations which occur during curing, it 
would be of interest to understand the chemistry of the micro-biological processes 
which occur during curing* Finally, although It dees not necessarily follow that 
the mode of nicotine utilisation by bacteria is similar to than that In noaaallan 
systems, past experience has indicated that in general, there does exist a great 
similarity in metabo li c pathways among living forms* we see no reason for excluding 
nicotine from thld goes general picture of Comparative Biochemistry* <•, w 
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Detailed Fan of Procedure (Cant'd) 


The Isolation of these lntexsedTatee would he acconplishad by the use of chrara- 
t«»§ tographic techniques as WU as^the chcalcal isolation of latenskLiataa. 

j j*,' 

She fourth phase mil he on the cell-free level* mil he die- 

rupted by varices techniques (g r ind in g* ultra-senia tn e a ta mt , freeze-thsvlng* 
and autolysis) In order to Obtain nicotine ooddstlcn by cell-free system* Zf ’ 
these attempts axe successful, then fractionation of the cnxyae systm into 
its component parts becones possible mth the final characterization and coo- / v% : 
flraaticn of each step Involved la the oxidation of nicotine* 

. ■ • '• : ; v ‘ •* '.*• -Vi'" •' •• :■ ■ ■ ..; v > >- j v;-::' f - 

‘ fee Met h od olog y, previously outlined, has pro v en to he sueoeseful in r< 
the characterization of other caddetlve pathways, end no difficulties are sot- ■. 
cipatod except perh a p s in the proeurasent of syntheses of.possible lntenediatee* 
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•••i; !'■!*•;'. Essentf ^Eiy ^Slaqrfipgftifi't required for metabolic investigation^!! our 
T-''4;-laboratory. No "staff" beyond the project dirwgHtxxdixKgwtr director and the 
*-'%^ : ' technical assistance of a graduate student is required. The salary item in 
the’ bu^e^ l ^s*3f6^a^|ra3b’ii^%tudeni^ifor*2/3''t'±Be-<'*^«' 'f* 
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